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PREFATORY  NOTE. 

These  notes  are  published  in  the  hope  that  they  may  be  of  sen-ice 
in  lessening  both  the  waste  of  natural  gas  and  the  damage  to  produc- 
tive oil  and  gas  fields  from  the  escape  of  artesian  waters  from  their 
own  strata  into  the  oil  or  gas  bearing  strata  above  or  below. 

The  accomplishment  of  both  these  purposes  is  of  so  much  impor- 
tance that  I  ask  all  oil  and  gas  engineers  who  may  receive  copies  of 
this  J  per  to  write  the  Bureau  of  Mines  at  once  concerning  any  new 
devices  or  methods  not  herein  described  that  may,  in  their  opinion, 
be  likely  to  prove  useful  under  either  the  ordinary  or  any  unusual 
conditions  arising  in  the  development  of  our  different  oil  and  gas 
fields. 

Valuable  suggestions  received  in  this  way  will  be  embodied  and 
proper  credit  given  for  them  in  either  another  edition  of  this  paper 
or  in  later  publications  of  the  Bureau  of  Mines. 

J.  A.  Holmes, 
hi 
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THE  PREVENTION  OF  WASTE  OF  OIL  AND  GAS  FROM  PLOWING 
WELLS  IN  CALIFORNIA,  WITH  A  DISCUSSION  OF  SPECIAL 
METHODS  USED  BY  J.  A.  POLLARD. 


By  Ralph  Arnold  and  V.  R.  Garfias. 


INTRODUCTION   AND   ACKNOWLEDGMENTS. 

The  Bureau  of  Alines  is  conducting  a  series  of  investigations  with 
the  common  aim  of  minimizing  the  losses  that  generally  accompany 
the  mining:  of  the  country's  mineral  resources.  The  results  of  these 
investigations  are  being  recorded  in  various  publications  of  the 
bureau.  The  present  paper  covers  a  description  of  certain  methods 
of  preventing  some  of  the  waste  incident  to  oil  mining. 

The  writers  take  pleasure  in  acknowledging  the  valuable  assistance 
rendered  in  the  preparation  of  this  paper  by  J.  A.  Pollard  and  A.  C. 
Mortenson. 

GENERAL   STATEMENT. 

Methods  for  the  prevention  of  the  tremendous  waste  that  usually 
accompanies  the  "  coining  in  "  of  wells  producing  large  quantities  of 
oil  or  gas  by  natural  flow  (PI.  I,  A)  fall  naturally  into  two  classes, 
preventive  and  remedial.  The  first  have  to  do  with  keeping  under 
control  whatever  gas  or  oil  may  be  encountered  in  the  process  of 
drilling:  the  second  relate  to  the  capping  or  subduing  of  wells  "  blown 
out  "  or  "  gone  wild." 

Before  considering  these  methods  in  detail,  however,  it  is  well  to 
note  the  following  general  conditions  affecting  flowing  gas  and  oil 
wells  in  California,  for  they  have  an  important  bearing  on  the  success 
of  either  class  of  operations : 

1.  The  gas  from  "  gassers  "  and  the  gas  that  generally  accompanies 
the  oil  is  not  injurious  to  health,  hence  workmen  without  being 
harmed  may  labor  near  the  well. 

2.  Owing  to  the  tremendous  velocity  of  the  stream  of  gas.  the  part 
immediately  over  the  casing  head  is  like  a  smooth  column,  and  may 
be  approached  with  safety. 
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3.  The  sand  usually  expelled  under  tremendous  force  with  the  oil 
or  «ras  often  wears  out  the  casings  (see  PI.  II,  A),  but  this  wearing 
action  generally  takes  place  only  throughout  the  uppermost  30  or  40 
feet  and  also  opposite  or  near  the  place  where  the  gas  enters  the  well, 
thus  leaving  the  main  part  of  the  entire  length  of  the  strings  prac- 
tically sound. 

4.  The  great  volume  and  tremendous  pressure  of  the  gas  and  oil 
make  the  use  of  the  best  fittings  (fig.  1,  PI.  I,  B  and  0,  and  PI.  II,  G) 
a  necessity.     Some  of  these,  being  of  special  sizes,  are  made  to  order. 

For  convenience,  and  in  accordance  with  common  usage,  the  flowing 
oil  wells  and  the  gas  wells  discussed  in  this  paper  are  designated 
respectively  as  "  gushers  "  and  "  gassers." 

PREVENTIVE   MEASURES. 
GENERAL  STATEMENT. 

With  the  present  state  of  our  knowledge  regarding  the  situation 
of  the  "  gusher  "  and  "  gasser  "  strata  in  the  developed  fields,  there 
is  no  excuse  for  the  general  lack  of  precautions  taken  before  the 
depth  is  reached  at  which  the  flow  is  expected.  Furthermore,  if  the 
well  is  being  drilled  in  a  new  or  prospective  field,  adequate  precau- 
tions should  be  taken  so  as  not  to  jeopardize  in  advance  the  possible 
profits  of  such  an  uncertain  and  expensive  undertaking.  The  ad- 
ditional cost  of  the  safety  devices  is  insignificant  in  comparison 
with  the  total  cost  of  drilling  such  wells  and  with  the  amount  that 
can  usually  be  saved  if  their  rate  of  production  is  regulated.  It  may 
be  safely  stated  that  practically  all  of  the  great  waste  resulting  from 
the  unrestricted  flow  of  gassers  and  gushers  can  be  prevented  easily 
by  known  means  which  generally  are  within  reach. 

Controlling  the  rate  of  production  of  the  well  has  a  direct  bear- 
ing on  the  returns  to  be  derived  from  the  product.  There  are  times 
when,  owing  to  the  market  conditions  and  the  transportation  and 
storage  facilities,  the  "  bringing  in  "  of  the  well  might  be  an  un- 
welcome event,  as  was  strikingly  shown  in  the  case  of  the  Lake  View 
gusher.  Experience  also  shows  that  a  gasser  or  gusher  will  yield  a 
greater  total  production  if  allowed  to  flow  only  a  fraction  of  its 
capacity,  the  famous  Huasteca  No.  7  well  in  the  Mexican  oil  fields 
affording  a  most  remarkable  example.  At  the  time  of  writing,  this 
gusher  has  been  flowing  under  perfect  control  for  about  28  months, 
yielding  about  23,000  barrels  per  day  under  a  pressure  of  about  285 
pounds. 

One  of  the  most  successful  apparatus  devised  with  a  view  to  con- 
trolling whatever  flow  of  oil  or  gas  is  encountered  is  the  blow-out 
preventer,  which  has  given  general  satisfaction,  particularly  in 
drilling  by  the  rotary  method. 
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THE  BLOW-OUT  PREVENTER. 

DESCU1M  kin    in     UT\i;  virs. 

The  blow-out  preventer  (fig.  1)  is  a  modified  type  of  a  stuffing- 
box  casing  head,  which  in  turn  is  an  addition  to  the  four-way  T. 
The  immediate  object  of  the  preventer  is  to  control  the  flow  of  oil 
or  gas  between  two  strings  of  casing,  and  naturally  its  use  is  better 
adapted  to  drilling  by  the  rotary  meuiod  in  which  the  circulating  water 
keeps  an  open  space  between  the  inner  casing  and  the  wall  of  the  hole. 
An  idea  of  its  operation  may  be  gained  by  imagining  a  four-way  T 
attached  to  the  top  of  the  last  casing  set  or  landed  and  the  inner 


Figueb    1. — Blow-out  preventer    (two   views  i    and   part 


casing  passing  through  the  T.  the  flow  of  oil  or  gas  between  the 
casings  being  deflected  to  the  lateral  openings  of  the  T  by  closing 
the  annular  space  between  the  inner  casing  and  the  upper  part  of 
the  T  by  means  of  a  stuffing  box.  In  the  preventer  the  stuffing  box 
can  be  removed  or  put  in  place  by  turning  adjuster  screws  (a,  fig.  1) 
which  operate  slips  (b,  fig.  1)  provided  with  hydraulic  packing 
that  fit  around  the  inner  casing  as  an  adaptable  split  valve.  To 
the  lower  opening  are  bolted  interchangeable  screw  flanges  to  fit 
standard  casings  from  6  to  12.1  inches  in  diameter,  and  to  the  oppo- 
site opening  are  attached  suitable  guide  plates  (<?,  fig.  1)  to  prevent 
the  wearing  of  the  inner  parts  of  the  apparatus  by  the  revolving 
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inner  casing.  These  guide  plates  are  made  to  fit  casings  from  8  to  2| 
inches  in  diameter.  The  lateral  openings  (d,  fig.  1)  are  threaded  to 
fit  pipe  6  inches  in  diameter.  The  apparatus  is  manufactured  of 
cast  steel  and  lined  with  babbitt  metal,  being  tested  to  stand  a  pres- 
sure of  about  2,000  pounds  per  square  inch.  A  wrench  in  two  parts 
(e,  /,  fig.  1).  which  are  welded  together  to  the  required  length,  is 
provided  to  turn  the  adjuster  screws  (a,  fig.  1). 

MODE   OF   OPERATION. 

To  insure  the  successful  operation  of  the  preventer^  careful  atten- 
tion must  be  given  to  all  the  details,  such  as  welding  the  bars,  fitting 
the  small  pins  that  secure  the  wrench  to  the  screws,  and  providing 
a  suitable  place  outside  the  derrick  for  the  man  who  is  to  operate  the 
wrenches,  etc.,  as  soon  as  the  apparatus  is  put  in  place. 

The  preventer,  when  used,  is  always  placed  on  the  last  string  of 
casing  set  or  landed,  thus  controlling  the  flow  between  that  string 
and  the  drill  pipe  or  casing  that  is  being  lowered.  The  slips  should 
be  in  a  position  to  be  clamped  around  the  drill  pipe,  but  should 
not  be  kept  too  near  it,  in  order  to  avoid  possible  damage  to  the 
hydraulic  packing.  If  the  well  is  being  drilled  with  a  rotary  rig, 
the  back-pressure  valve  inside  the  drill  pipe  will  effectively  prevent 
any  flow  upward  through  this  pipe,  and  if  the  standard  rig  is  used, 
a  heavy  gate  valve,  which  can  be  closed  after  removing  the  drilling 
tools,  is  placed  on  top  of  the  inner  casing.  The  only  outlet  left  is 
the  space  between  the  casings,  and  the  flow  through  this  opening  can 
generally  be  controlled  by  clamping  the  split  valve  of  the  preventer 
around  the  inner  casing  and  closing  the  gate  valves  on  the  pipes  con- 
nected to  the  two  lateral  openings. 

SEALING    OF    ARTESIAN-WATER    OR    GAS    STRATA. 

It  sometimes  becomes  necessary  to  exclude  from  the  drill  hole  water 
or  gas  found  in  an  overlying  sand  in  order  to  control  the  well  or  to 
recover  or  test  for  the  oil  below.  This  end  can  be  easily  accomplished 
in  drilling  with  a  rotary  rig  by  forcing  mud-laden  water  to  the  bottom 
of  the  well  through  one  of  the  lateral  openings  of  the  preventer,  the 
pressure  being  regulated  by  closing  the  valve  connected  to  the  other 
opening.  A  back-pressure  valve  in  the  drill  pipe  will  prevent  the 
flow  of  the  mixture  through  this  pipe.  By  drilling  short  distances 
and  forcing  as  much  mud  as  possible  into  the  porous  sands  penetrated, 
the  wall  of  the  hole  through  the  gas-bearing  or  water-bearing  strata 
is  plastered  with  mud.  After  the  entire  thickness  of  the  porous  bed 
has  been  penetrated  and  the  casing  landed  in  an  impervious  bed, 
another  string  may  be  used  to  tap  the  oil  sands  below.  The  gas  thus 
excluded  can  be  recovered  afterwards  by  drilling  shallower  wells  to 
the  upper  sands. 
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This  method  ced  also  be  employed  in  drilling  the  entire  thickness 
of  a  gas  or  oil  sand  under  tremendous  pressures,  an  operation  thai 
might  otherwise  prove  troublesome.  The  mud  can  easily  be  removed 
by  releasing  the  pressure  or  bailing  down  the  water  In  the  hole,  a 
strainer  or  perforated  casino-  being  placed  in  the  sand  to  prevent  the 
wall  of  the  well  from  caving  when  the  pressure  is  released.  Infor- 
mation regarding  the  cementing  process  of  excluding  water  from  oil 
wells  is  given  in  another  technical  paper. 

TESTING    OF    SUPPOSED    oil,    OR    c,.\S    SANDS. 

It  is  often  advisable  before  drilling  is  continued  to  ascertain 
whether  certain  beds  carry  oil.  The  work  involved  is  often  accom- 
panied by  accident,  and  loss  of  time,  as  the  material  may  collapse 
and  pack  around  the  casing,  thus  preventing  its  removal  or  further 
lowering.  Many  such  accidents  can  be  avoided  and  the  required  tests 
made  by  using  a  preventer  or  a  stuffing-box  casing  bead  in  the  fol- 
lowing manner. 

Vfter  the  preventer  has  been  attached  to  the  last  casing  set,  a 
special  shoe  about  8  feet  long  is  attached  to  the  bottom  of  the  inner 
casing  and  this  is  lowered  to  the  bottom  of  the  hole  and  driven  down 
into  The  formation,  making  a  water-tight  joint.  The  split  valve  of 
the  preventer  is  then  closed.  A  pump  is  connected  to  one  of  the  lat- 
eral outlets,  the  valve  on  the  other  being  kept  closed  to  control  the 
pressure  in  the  well.  Mud-laden  water  is  then  pumped  in  between 
,11(.  casings  and  the  pressure  is  increased  in  order  that  the  formation 
will  not/ cave  and  "freeze"  the  inner  casing.  While  the  pressure 
is  maintained  the  column  of  fluid  in  the  inner  casing  is  bailed  out. 
This  fluid  being  a  representative  sample  of  that  winch  came  from  the 
formations  passed  through  should  show  the  presence  of  oil  if  any  has 
been  encountered.  Great  care  should  be  exercised  m  bailing,  as  the 
casing  may  happen  to  be  in  such  condition  that  it  will  not  withstand 
the  o-itside  water  pressure. 

PRECAUTIONS   AGAINST   FIRES. 

Perhaps  the  greatest  individual  losses  in  connection  with  flowing 
oil  and  gas  wells  have  been  caused  by  conflagrations  which  in  most 
instances  could  have  been  avoided  by  proper  precautions.  In  such 
conflagrations  the  gas.  owing  to  its  lower  flash  point,  is  generally  set 
on  fire  before  the  oil.  Ignition  may  be  caused  by  fires  under  boilers 
or  in  forces  by  unprotected  lamps,  burning  matches,  or  heat  at  the 
bearm-s  "of  the  bull  wheel  or  band  wheel.  Also,  pebbles  striking 
each  other  or  rubbing  against  the  casing  as  they  are  expelled  with 

-Arnold.  Ralph,  and  Garfias,  V.  R..  The  cementing  process  of  excluding  water  1 from  oil 
wells,  as  practiced  in  California.     Tech.  Paper  32,  Bureau  of  Mines.     1913.     1-  pp. 
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great  force  with  the  gas  or  oil  may  cause  sparks  that  will  set  on  fire 
the  more  inflammable  hydrocarbons.  In  certain  oil  fields  fires  caused 
by  lightning  are  comparatively  numerous. 

The  prevention  of  these  fires  depends  on  the  proper  control  of  the 
flow  of  gas  and  oil,  the  ventilation  of  the  space  immediately  above 
and  near  the  well  so  that  no  gas  will  accumulate,  and  the  keeping  of 
boiler  fires,  forges,  lamps,  burning  matches,  poorly  insulated  electric 
wires,  etc.,  at  such  a  distance  or  in  such  a  position  as  to  eliminate 
danger. 

The  most  effective  means  employed  for  subduing  gas  or  oil  fires  has 
been  the  use  of  steam  discharged  in  great  quantities  and  under  high 
pressure  against  the  lowest  part  of  the  flame,  in  a  manner  to  be 
described  in  a  later  publication  by  the  bureau.  Well  cappers,  such 
as  the  Mortenson.  have  also  been  used  successfully,  as  described  below. 
Nature  at  times  comes  to  the  rescue  by  temporarily  stopping  the 
flow  when  the  well  "  sands  up."  On  the  other  hand,  the  flow  may 
render  human  ingenuity  powerless  by  destroying  the  casing  and  form- 
ing a  veritable  oil  volcano,  as  was  the  case  in  Mexico  with  the  famous 
Dos  Bocas  well. 

REMEDIAL  MEASURES. 

THE   CAPPING   OF    GUSHERS    AND    GASSERS. 

THE    MORTENSON    WELL    CAPPER. 

Description  of  apparatus. — The  Mortenson  well  capper  (fig.  2  and 
PI.  II,  B),  devised  by  A.  C.  Mortenson,  has  been  used  successfully 
in  the  Midway  and  Coalinga  fields  for  controlling  oil  wells  of  large 
flow  after  they  have  "  gone  wild."  It  is  a  modification  of  the  straight- 
way gate  valve,  differing  from  the  latter  principally  in  the  design 
of  the  hub  or  barrel,  which  is  made  in  two  separate  segments  fas- 
tened together  with  bolts  («,  fig.  2).  The  gate,  &,  is  nearer  the  upper 
flange,  thus  dividing  the  orifice  into  two  chambers  of  unequal  lengths, 
the  larger  one.  c,  having  two  circular  openings,  d,  4J  to  6J  inches  in 
diameter.  The  recess,  e,  is  designed  to  allow  the  gate  to  be  drawn  back 
of  the  clear  about  three-quarters  of  an  inch,  thus  making  possible  the 
clamping  of  the  capper  around  the  well  casing  without  danger  of 
damaging  the  gate.  The  lower  part  of  the  apparatus  has  a  grooved 
shoulder,  /.  provided  with  hydraulic  packing  in  order  to  prevent  the 
back  flow  of  oil  or  gas  between  the  casing  and  the  capper,  there  being 
enough  space  between  the  shoulder  and  the  side  openings  to  allow 
for  the  standard  casing  collar.  The  capper  and  casing  are  further 
secured  by  four  anchor  bolts,  which  pass  through  the  lower  flange  at 
g  into  a  bed  of  concrete  around  the  casing,  and  to  the  upper  flange 
are  bolted  screw  flanges  to  fit  different-sized  casings. 
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A  detail  in  the  design  <>i'  the  capper  thai  at  times  plays  a  very  im- 
portant role  in  it-  successful  operation  is  the  rounding  <>1*  the  lower 
edge  h  of  the  groove  into  which  the  gate  lit-:  because  of  this  pro- 
vision, whatever  sand  may  be  force. 1  into  the  groove  when  the  gate  is 
being  closed  is  easily  washed  down,  thus  permitting  the  gate  to  be 
closed  tight.  The  apparatus  is  manufactured  in  different  sizes;  that 
adaptable  to  6|-inch  casing  weighs  about  L,600  pounds,  the  s  1-inch 
about  1,600  pounds,  and  the  one  for  a  15£-inch  casing  is  estimated  to 
weigh  3.600  pound-. 


FiGCRir.  2. — Mortenson  well  capper. 

Oil-cushion  attachment.— In  order  that  the  sand  usually  accom- 
panying the  oil  in  the  California  fields  may  not  wear  out  any  metal 
cap' placed  on  the  T,  an  oil  cushion  (PI.  II,  B)  is  provided.  This 
consists  of  a  pipe  about  8  feet  long,  having  a  tight  hardwood  plug 
and  a  cast-iron  screw  cap  on  the  opposite  end.  This  chamber  is  con- 
stantly full  of  eddying  oil  and  sand,  and  thus  affords  a  yielding 
cushion  that  effectively  retards  the  velocity  of  the  sand  grains  and 
minimizes  their  wearing  action.     The  wooden  plug  affords  added 
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safety,  as  it  is  not  as  quickly  attacked  by  the  sand  as  an  unprotected 
metal  cap.  To  the  other  opening  of  the  T  are  connected  the  neces- 
sary fittings  to  divert  the  flow  into  as  many  channels  as  needed,  and 
additional  oil  cushions  may  be  provided  if  added  safety  is  required. 

Mode  of  operation. — The  peculiar  design  of  the  apparatus  sug- 
gests at  once  its  mode  of  operation.  If  the  uppermost  joint  is  sound 
and  the  top  of  the  casing  is  accessible,  the  two  segments  of  the  capper 
are  readily  bolted  together  around  the  casing  collar.  This  operation 
presents  no  difficulties,  as  at  no  time  is  the  flow  of  oil  disturbed  in 
any  way,  which  is  the  essential  difference  and  advantage  of  this 
method  compared  Avith  those  which  necessitate  partly  obstructing  the 
flow  of  gas  or  oil  before  the  apparatus  is  placed  in  position.  The 
necessary  nipples,  gates,  etc.,  are  connected  to  the  side  openings  to 
take  proper  care  of  the  oil  when  the  flow  is  diverted  laterally  by 
closing  the  gate  on  the  capper.  Once  this  is  accomplished  the  con- 
nections on  top  of  the  capper  are  made  without  delay,  as  the  side 
outlets  are  intended  to  take  care  of  the  flow  only  temporarily.  The 
fittings  generally  used  are  an  18-inch  nipple,  directly  over  the  capper, 
a  two-way  T,  and  whatever  additional  nipples,  valves,  etc.,  are 
needed  to  divert  the  flow  as  desired. 

If  the  uppermost  joint  is  damaged,  a  hole  is  dug  around  the  casing 
and  the  apparatus  is  clamped  to  the  first  sound  joint.  As  an  added 
precaution,  the  excavation  may  be  filled  with  concrete  and  the  capper 
secured  by  means  of  the  anchor  bolts.  After  the  side  connections 
have  been  made  the  upper  joint  of  casing  is  unscrewed  and  raised 
above  the  gate  within  the  body  of  the  capper  to  allow  the  closing  of 
the  gate,  and  thus  divert  the  flow  to  the  lateral  openings. 

When  the  top  connections  have  been  made,  the  gate  of  the  capper 
is  opened  slowly  to  allow  some  of  the  oil  to  flow  through  the  capper 
and  test  the  upper  connections,  and  if  these  are  found  safe  the  gate 
is  entirely  opened.  The  gate  valves  attached  to  the  side  connections 
can  then  be  closed  without  trouble,  thus  placing  the  well  under  per- 
fect control. 

This  method  has  been  found  effective  in  controlling  oil  wells  on 
fire,  since  if  it  is  possible  to  reach  the  casing  one  or  two  joints  below 
the  mouth  of  the  well,  the  flow  of  oil  can  be  diverted  through  the 
side  openings  and  allowed  to  discharge  at  any  safe  distance  away 
from  the  well.  In  this  operation,  after  the  upper  joints  have  been 
unscrewed,  it  is  best  not  to  remove  them  from  the  capper,  but  to  lift 
them  just  enough  to  allow  the  closing  of  the  gate,  the  design  of  the 
apparatus  permitting  such  operation.  After  the  Pacific  Crude 
gusher  in  the  Midway  field  had  caught  fire  it  was  subdued  by  the 
method  outlined. 
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METHOD  U8ED  IN   CLOSING  THE   POTRERO  DEL  LLANO   WELL. 

Another  method  thai  proved  successful  in  controlling  one  <>f  the 
largest  oil  wells  ever  drilled  is  described  by  Dr.  David  T.  Daj 

follows: 

The  device  for  getting  the  greal  well  under  control  was  planned  by  I'.  Laurie 
and  applied  under  the  supervision  of  s.  Weaver  .- 1 1 1 •  1  V.  Laurie  In  this  device 
a  heavy  clamp  is  placed  immediately  under  the  collar  of  the  8-inch  casing,  of 
which  there  are  aboul  1,700  feet  in  this  well.  To  this  clamp,  mi  opposite  Bides 
ol  the  casing,  are  fastened  3-inch  rods,  hinged  near  the  lower  ends.  The  upper 
ends  of  these  rods  pass  through  a  clamp  above  an  8-inch  T  joint  having  two 
gate  valves.  At  the  lower  end  of  the  T  join!  is  a  swage  bell  uipple,  8-inch  to 
10-inch.  By  means  of  guys  the  T  joint  on  its  hinged  supporting  rods  was  swung 
from  a  horizontal  to  a  vertical  position,  bringing  the  bell  nipple  directly  over 
the  end  of  the  8-inch  casing.  The  supporting  rods  are  provided  with  threads 
and  mils  at  their  upper  ends,  and  by  means  of  these  nuts  the  hell  uipple  was 
forced  down  over  the  end  of  the  casing.  An  8-inch  pipe  was  connected  to  the  T 
and  the  upper  valve  was  gradually  closed,  the  oil  being  thus  forced  through 
the  pipe  into  the  reservoir.  The  first  controlling  device  had  been  tested  to  only 
S00  pounds,  for  it  was  not  considered  safe  to  close  the  well  completely.  A  new 
T  joint,  bell  nipple,  and  valves,  tested  to  2.000  pounds,  were  later  substituted 
and  the  well  was  completely  closed.  That  is  its  present  condition,  except  for 
a  small  leakage  about  the  valve  gaskets.  An  earthen  reservoir  somewhat  over 
60  acres  in  extent  was  quickly  and  efficiently  provided,  but  in  60  days  this  was 
filled  with  3.000,000  barrels  of  oil.  although  the  flow  was  checked  as  much  as 
was  deemed  safe. 

0  Mineral  Resources,  D.  S.,  1910-t   U.  S.  Geol.  Survey,  1911,  i>.  4:;4. 


SPECIAL   METHODS    USED    BY   J.    A.    POLLARD    EOR   CONTROLLING 

GAS  WELLS. 


THE  DAPPING  OP  GA8SER8. 


The  method   described   below  has  been  used  successfully  in  the 
Buena  Vista  Hills  for  capping  some  gassers  at  which  no  provision 


Figure  ?,. —  Device  for  capping  n  gasser. 


had  been  made  for  controlling  the  flow  through  the  inner  casing  or 
between  casings.  As  the  flow  was  mainly  from  the  inner  casing,  it 
was  decided  to  eliminate  the  chance  of  the  gas  flowing  between  cas- 
ings after  the  inner  casing  had  been  closed  by  first  placing  the  equiva- 
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lent  of  a  blow-out  preventer  .1 1 »p:t  1:1  f 1 1^  on  the  outer  easing.  An 
operation  of  this  sorl  embraces  the  following  general  features:  A 
device  (fig.  ."» )  with  a  spe- 
cial cast-iron  four-way  T, 
a,  a\  ith  stuffing  box,  &,  heavy 
gate  valves,  >■.  connecting 
nipples,  (L  etc.,  is  built  11  p. 
This  is  raised  about  10  feet 
over  the.  casing  head,  and  by 
means  of  guy  ropes  is  then 
lowered  to  the  casing,  over 
the  stream  of  gas.  and  bolted 
to  the  casing  head.  The 
valves  are  then  partly  or 
entirely  closed.  The  outer 
casing  is  next  anchored 
down  by  means  of  the 
clamps,  e,  embedded  in  con- 
crete, the  inner  string  being 
secured  to  the  T  with  the 
clamp-and-bolt  arrangement 
shown  in  the  figure. 

After  provision  had  been 
made  in  the  manner  de- 
scribed to  prevent  possible 
flow  between  casings,  the 
operation  proper  of  capping 
the  gasser  was  carried  on  as 
follows : 

Details  of  the  method. — 
An  apparatus  (fig.  4)  was 
assembled  that  was  made 
up  of  two  special  valves, 
a  b,  weighing  about  4.700 
pounds  each  and  connected 
by  about  40  feet  of  40-pound 
10-inch  casing.  Swage  nip- 
ples reduced  the  diameter 
of  the  apparatus  to  that  of 
the  well  casing.  The  lower 
valve  was  provided  with  a 


Figure  4. — Special  apparatus  for  capping  a  gasser. 


pressure  gage,  as  shown  in  the  figure.  The  apparatus  was  assembled 
on  the  ground,  the  valves  being  left  open  to  insure  free  passage  for 
the   gas.     A   collar,   e,  with   four  rings,   was  placed   in   its   lower 
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part,  and  to  the  rings  were  attached  guy  lines  that  passed  through 
blocks  generally  made  fast  to  the  legs  of  the  derrick.  Under  the 
collar  on  the  upper  end  of  the  apparatus  was  clamped  an  elevator, 
and  to  this  was  attached  a  wire  about  30  feet  long,  having  its 
other  end  tied  to  the  hook  of  the  casing  block  or  to  any  other 
suitable  block-and-tackle  arrangement.  The  hook  was  not  attached 
directly  to  the  elevators,  as  the  great  bulk  of  the  block  would 
obstruct  the  passage  of  the  stream  of  gas.  The  apparatus  was 
raised  about  10  feet  above  the  casing  head,  where  the  stream  of 
gas  was  less  compact,  and  by  means  of  the  guy  lines  and  blocks  was 
then  lowered  to  the  casing  and  screwed  in  place.  The  flow  of  gas 
offered  comparatively  small  hindrance  to  this  operation,  as  the  valves 
of  the  apparatus  were  wide  open  and  the  diameter  of  the  appara- 
tus was  larger  than  that  of  the  casing.  Care  had  to  be  exercised  in 
bracing  the  apparatus  before  releasing  the  wire  line  attached  to  the 
elevator,  so  that  the  vibration  caused  by  the  gas  would  not  damage 
the  connection  to  the  well  casing.  After  the  apparatus  had  been 
screwed  in  place  the  valves  were  closed,  thus  controlling  the  flow. 
The  upper  valve  was  provided  with  a  grooved  wheel,  around  which 
was  wound  a  wire  for  controlling  its  operation  from  the  derrick 
floor. 

SEALING    OR    "  KILLING  "    A    GAS    STRATUM. 
MODE    OF    OPERATION. 

In  case  it  is  desired  to  "  kill "  the  gas  after  the  flow  has  been  con- 
trolled in  the  manner  just  described,  the  following  method  can  be 
employed:  When  the  apparatus  mentioned  above  has  been  put  in 
place,  as  described,  the  lower  valve  is  closed  and  the  40  feet  of  10-inch 
casing  is  filled  with  mud-laden  water  by  means  of  a  pump  fitted  with 
valves  that  can  work  in  water  containing  10  per  cent  of  solids.  The 
upper  valve  is  then  closed  and  the  lower  one  opened ;  the  mud-laden 
water  then  drops  to  the  bottom  of  the  well.  The  lower  valve  is  again 
closed  and  the  upper  one  opened,  thus  permitting  the  escape  of  the 
gas  displaced  by  the  fluid  mud  but  preventing  an  increase  of  pres- 
sure in  the  well.  The  operation  is  repeated  until  the  weight  of  the 
column  of  fluid  in  the  well  is  enough  to  overcome  the  gas  pressure. 
Both  valves  are  then  opened,  and  the  well  is  filled  with  the  fluid. 
The  weight  of  the  column  of  fluid  forces  the  fluid  into  the  gas 
stratum  to  be  sealed. 

If  the  pressure  in  the  gas  stratum  exceeds  that  of  the  column  of 
mud-laden  fluid  in  the  well  it  becomes  necessary  to  attach  to  the  head 
of  the  well  a  pump  capable  of  furnishing  as  much  additional  pressure 
as  is  needed  to  overcome  the  gas  pressure  and  force  the  fluid  into  the 
gas-bearing  stratum,  thus  sealing  the  stratum  with  mud  and  excluding 
the  gas  from  the  bore.     The  pump  pressure  should  be  maintained  for 
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several  hours  and  then  au  attempt  made  t<>  force  more  fluid  into  tin- 
well,  [f  no  more  fluid  can  be  pumped  in,  work  on  the  well  can  be 
resumed. 

If  the  well  is  being  drilled,  great  care  should  be  taken  no!  to  make 
too  much  hole  at  one  time,  as  it  easily  may  be  seen  thai  by  drilling 
fast  the  bit  will  soon  enter  rock  into  which  mud  has  not  entered, 
especially  if  the  gas  rock  be  so  dense  that  the  mud-laden  fluid  can 
not  be  forced  much  below  the  bottom  of  the  hole.  I5v  forcing  in  mud 
and  drilling  slowly  the  gas  can  be  excluded  from  the  rock  ahead  of 
the  bit,  so  that  no  gas  will  be  encountered. 

Great  care  should  be  taken  in  releasing  the  pump  pressure  from  a 
well  after  the  fluid  has  been  forced  in,  because  a  sudden  release  of 
pressure  may  cause  all  the  fluid  to  be  ejected,  undo  the  work  that 
has  been  done,  and  permit  the  well  to  blow  gas  again.  If  subse- 
quently it  becomes  advisable  to  recover  the  gas  or  oil  excluded,  this 
can  be  accomplished  by  perforating  the  casing  opposite  the  clay- 
plastered  beds  and  reducing  the  pressure  inside  the  well  or  by  bailing 
out  the  fluid  mud. 

PUBLICATIONS   ON   PETROLEUM   TECHNOLOGY. 

The  following  Bureau  of  Mines  publications  may  be  obtained  free 
by  applying  to  the  Director,  Bureau  of  Mines.  Washington,  D.  C. : 

Bulletin  19.  Physical  and  chemical  properties  of  the  petroleums  of  the  San 
Joaquin  Valley,  Cal.,  by  I.  C.  Allen  and  W.  A.  Jacobs,  with  a  chapter  ou  analyses 
of  natural  gas  from  the  southern  California  oil  fields,  by  G.  A.  Burrell.  1911. 
60  pp..  2  pis.,  10  figs. 

Bulletin  65.  Oil  and  gas  wells  through  workable  coal  beds ;  papers  and  dis- 
cussions, by  G.  S.  Rice,  O.  P.  Hood,  and  others.     1913.     101  pp.,  1  pi.,  11  figs. 

Technical  Paper  3.  Specifications  for  the  purchase  of  fuel  oil  for  the  Govern- 
ment, with  directions  for  sampling  oil  and  natural  gas,  by  I.  C.  Allen.  1911. 
13  pp. 

Technical  Paper  10.  Liquefied  products  from  natural  gas:  their  properties 
and  uses,  by  I.  C.  Allen  and  G.  A.  Burrell.     1912.     23  pp. 

Technical  Paper  2.".  Methods  for  the  determination  of  water  in  petroleum 
and  its  products,  by  I.  C.  Allen  and  W.  A.  Jacobs.     1912.     13  pp..  2  figs. 

Technical  Taper  26.  Methods  of  determining  the  sulphur  content  of  fuels, 
especially  petroleum  products,  by  I.  C.  Allen  and  I.  W.  Robertson.  1912.  13  pp., 
1  fig. 

Technical  Taper  32.  The  cementing  process  of  excluding  water  from  oil  wells, 
as  practiced  in  California,  by  Ralph  Arnold  and  V.  R.  Garfias.  1913.  12  pp.. 
1   fig. 

Technical  Paper  30.  The  preparation  of  specifications  for  petroleum  prod- 
ucts, by  I.  C.  Allen.     1913.     12  pp. 

Technical  Paper  38.  Wastes  in  the  production  and  utilization  of  natural  gas. 
and  methods  for  their  prevention,  by  Ralph  Arnold  and  I.  G.  Clapp.  1913. 
2!»  pp. 
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